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PLANTING MATERIAL LIST

PLANT SCIENTIFIC NAME MINIMUM
HEIGHT SPACING ZONE 1 ZONE 2 ZONE 3

STREAM
REGRADE

AREA

TREES

BIG LEAF MAPLE ACER MACROPHYLLUM 18" 9' 2 1 4

WESTERN RED CEDAR THUJA PLICATA 18" 9' 2 4

DOUGLAS FIR PSEUDO-TSUGA MENZIESII 18" 9' 1 4

SITKA SPRUCE PICEA SITCHENSIS 18" 9' 1 1 4

TOTAL 6 2 16

SHRUBS

PACIFIC WILLOW SALIX LUCIDA 36" 3' 366

SITKA WILLOW SALIX SITCHENSIS 36" 4' 9 9

RED-TWIG DOGWOOD CORNUS SERICEA 12" 4' 20 9 9

BEAKED HAZELNUT CORYLUS CORNUTA 12" 4' 20 9 9

SWORD FERN POLYSTICHUM MUNITUM 12" 4' 20 9 10

SALMONBERRY RUBUS SPECTABILIS 12" 4' 20 9 10

WILD ROSE ROSA PISOCARPA 12" 4' 10

TOTAL 80 55 47 366

TOTAL 86 57 63 366

LANDSCAPING AREAS - HYDROSEED MIX

SEED MIXTURE % WEIGHT MIN. % PURE SEED
MIN. %

GERMINATION

PROTOCAL PERRENDIAL RYE 34.4 95 85

PARADIGM PERRENIAL RYE 34 95 85

BOREAL CREEPING RED FESCUE 29 95 85

WEED SEED 0.1 (MAX)

INERT AND OTHER CROP 2.5 (MAX)

TOTAL 100
RATE 120 POUNDS SEED PER ACRE
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PROJECT PURPOSE AND DESCRIPTION 
This technical memorandum describes how the 107th Ave NE Fish Passage project meets the City of 

Bellevue Critical Areas Land Use Code performance standards for an allowed use project, prepared for 

the City of Bellevue. 

The 107th Ave NE Fish Passage project site is located south of SR 520 in the City of Bellevue, between 

an office park at 3009 112th Avenue NE and an apartment complex at 10600 NE 29th Street, and is 

comprised of three King County Tax Parcels (2025059202, 2025059019, and 2025059010) totaling 

approximately 0.17 acres as shown in the attached plan set. The parcels include multi-family residences 

and office buildings.  

The 107th Ave NE Fish Passage project will remove an existing, approximately 51-foot long, 24-inch 

diameter culvert and catch basin located on a west tributary of Yarrow Creek. The project will also restore 

the stream to an open channel. The existing culvert runs beneath an approximately 10-foot high 

embankment that also encloses a 10-inch sanitary sewer pipe running perpendicular to the culvert. The 

culvert is submerged in pools on both the upstream and downstream ends, creating a fish passage 

barrier. Additionally, the culvert becomes surcharged during storm events, which creates high velocities 

that aggravate the fish passage problem.  

Fish passage will be re-established in the Yarrow tributary to satisfy an agreement between the City of 

Bellevue, the Washington Department of Fish and Wildlife (WDFW), and the Muckleshoot Indian Tribe 

(Tribe) to mitigate for a small unnamed tributary to the Mercer Slough that was not able to achieve full fish 

passage. In order to meet WDFW fish passage requirements, the embankment and culvert will be 

removed, the stream channel will be improved, and both will be done in a manner that maintains the 

structural integrity of the sanitary sewer pipe to cross over the stream. 

The objectives of the Fish Passage project are to: 

1. Remove the fish passage barrier consisting of the existing culvert and embankment in support of 

the City’s vision and efforts to protect and enhance salmon populations. 

2. Protect and maintain the active sanitary sewer pipe. 

3. Design an open outfall with energy dissipater to replace the existing storm sewer catch basin 

outfall near the culvert. 

DATE JANUARY 22, 2019 

TO  PETER ROSEN, SENIOR ENVIRONMENTAL PLANNER, CITY OF BELLEVUE 

CC MICHAEL GISEBERT, PE, LOUIS BERGER 

FROM 
TARELLE OSBORN, PE, OSBORN CONSULTING, INC.  

ISAAC FOURNIER, EIT, OSBORN CONSULTING, INC. 

SUBJECT 2830 - 107TH AVE NE FISH PASSAGE – CRITICAL AREAS MEMORANDUM 

Peter Rosen                    425-452-5210                    prosen@bellevuewa.gov
Text Box
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The proposed project effectively removes the barrier to fish passage, restores ecological function, 

maintains the structural integrity of the of the sanitary sewer pipe, and provides adequate clearance 

above the 100-year water surface elevation. The project is expected to have a net increase in ecological 

function, and no permanent adverse impacts to the stream or stream buffer are anticipated.  

The site contains streambanks that are mapped as steep slope critical areas (slopes over 40% with a 

minimum vertical rise of 10 feet) and a Type F fish-bearing stream. Due to the nature of the project, 

adjacent topography, and lack of any nearby documented wetlands, a wetland delineation has not been 

performed to identify the presence of wetland features. There is no mapped floodplain for the stream.  

 

PERFORMANCE STANDARDS 
The proposed project will meet the following City of Bellevue performance standards. 

 

LUC 20.25H.055.C.2 – New or Expanded Uses or Development 

The proposed project is an allowed use. The proposed project will remove the existing culvert, 

maintenance hole, and berm, and will restore the stream to a fish passable open channel. The existing 

sanitary sewer pipe will be protected with a steel casing pipe and supported by precast concrete 

structures located outside the ordinary high-water mark (OHWM). The structures are not expected to 

have any adverse impacts to the stream. The outfall system will provide energy dissipation to mitigate 

adverse impacts to the streambed as a result of the discharge from the removal of the existing 

maintenance hole. The stream will be regraded, approximately 110 feet upstream and 150 feet 

downstream of the sewer pipe crossing, for a total of 260 feet. The proposed channel restoration in the 

regraded channel will include installation of streambed sediment matching the existing gradation and 

pools with woody material to improve habitat function.  

 

The new facilities and systems included in the proposed project include the sanitary sewer pipe concrete 

support structure and steel casing pipe. The proposed project effectively removes the barrier to fish 

passage, restores ecological function, maintains the structural integrity of the of the sanitary sewer pipe, 

and provides adequate clearance above the 100-year water surface elevation. The project is expected to 

have a net increase in ecological function, and no permanent adverse impacts to the stream or stream 

buffer are anticipated.  

Disturbance of the critical area, critical area buffer, and vegetation will be minimized. Care has been 

taken in order to minimize the removal of trees to the maximum extent feasible. The width and alignment 

of construction access were designed in order to avoid unnecessary impacts to trees and other native 

vegetation. Invasive species will be removed in disturbed areas, and native vegetation restored following 

construction. Approximately 11 bigleaf maple, 8 red cedar, and 2 poplar, along with various shrubs, are 

expected to be removed from the area within the stream regrade limits. A mitigation plan has been 

prepared that includes planting of native trees and shrubs, as well as installation of Pacific willow live 

stakes in the stream regrade area, which includes planting areas below the OHWM. 1958 square feet of 

enhanced stream buffer plantings will be added to the design based on an evaluation conducted by Kit 

Paulsen with the City of Bellevue in order to densely vegetate the outer stream buffer.  

Temporary impacts during construction will be minimized by implementing Best Management Practices 

and by following WDFW approved in-water work window protocols.  

The general design was presented as a removal of the existing undersized culvert and restoration of the 

open channel with the sewer pipe encased and supported above the channel. The Tribe requested 

investigation of a second option to install a stream simulation culvert that would be installed beneath the 

sewer pipe and allow the berm to remain. The Tribe questioned whether this method would provide 
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additional support to the sewer pipe. This option was investigated by Osborn Consulting, Inc., and it was 

determined that the stream simulation culvert was not feasible due to the reduced clearance above the 

channel created by the culvert thickness. The cost of the stream simulation culvert was also determined 

to likely be prohibitive. The City prefers to encase and support the sewer pipe, and has reported success 

using this method at other locations. All work will be consistent with applicable City of Bellevue codes and 

standards. 

 

LUC 20.25H.055.C.3.d – Instream Structures 

There are no instream structures planned for this project. The proposed concrete support structures will 

be located outside the OHWM and beneath the design scour depth. 

 

LUC 20.25H.080.A – Performance Standards - General 

1. Lights shall be directed away from the stream. 

• There will not be any change in lighting in the project area. Potential sources of light are 

from the office and apartment buildings and parking lots to the north and west of the 

culvert crossing. Affected areas within the project area will be replanted with native trees 

and shrubs that will provide shade for any lights in the area. 

 

2. Activities that generate noise, such as parking lots, generators, and residential uses shall be 

located away from the stream or any noise shall be minimized through the use of design and 

insulation techniques. 

• No new development that generate noise shall be added as part of this project. 

 

3. Toxic runoff from new impervious area shall be routed away from stream. 

• No new impervious area shall be added as part of this project. 

 

4. Treated water may be allowed to enter the stream critical area buffer. 

 

5. The outer edge of the stream critical area buffer shall be planted with dense vegetation to limit pet 

or human use. Preference shall be given to native species. 

• Affected areas within the stream buffer will be mitigated with native trees and shrubs 

according to the planting plan. 

 

6. Use of pesticides, insecticides and fertilizers within 150 feet of the edge of the stream critical area 

buffer shall be in accordance with the City of Bellevue’s “Environmental Best Management 

Practices,” now or as hereafter amended. 

• Use of fertilizer for plant establishment within 150-feet of the stream buffer will be in 

accordance with the City of Bellevue’s Environmental Best Management Practices. 

Pesticides and insecticides are not expected to be used as part of the project.  

LUC 20.25H.080.B – Performance Standards – Modification of a Stream Channel 

Modification of the stream channel will not include relocation of the open channel or closing of the 

channel through pipes or culverts. The project is a habitat improvement project that will remove the 

existing fish barrier culvert and re-open the stream channel. The project is allowed use and therefore 

does not require a critical areas report. 
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CONCLUSION 
Based on the City of Bellevue Critical Areas Land Use Code requirements, the 107th Ave NE Fish 

Passage project meets the performance standards for an allowed use project. The project will effectively 

remove the barrier to fish passage, protect the sanitary sewer pipe, and enhance ecological function of 

the stream.  
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REFERENCES 
City of Bellevue, 2018. Storm and Surface Water Engineering Standards. City of Bellevue Utilities 

Department. 

City of Bellevue, 1997. Bellevue City Code, Title 20 Land Use Code, 

https://bellevue.municipal.codes/LUC 
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TO:    Jay Hummel, Isaac Fournier 
FROM:   Kit Paulsen, Environmental Scientist 
DATE:  Jan. 14, 2019 
SUBJECT:   Yarrow Tributary (10418 SE 29th ST) buffer enhancement opportunities 
 

At the request of Jay Hummel, on Jan. 14, 2019, I conducted a site visit with Isaac Fournier to the 10418 

SE 29th St. Yarrow Tributary enhancement site to evaluate opportunities for enhanced buffer planting 

areas. 

Recommendations 

There are two stream bank areas that could benefit from additional native vegetation.  These are 

marked as areas 1 and 2 on the Areas of Investigation map below.  Other stream bank areas are either 

too steep or have good coverage of native vegetation or both.  The steep bank areas would require 

additional slope stabilization to effectively install native plants.  Additional work in steep areas that have 

reasonable levels of native plant coverage would probably cause more damage than the limited increase 

in coverage would gain.  

Areas of investigation   
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Opportunities for Enhanced Buffer Planting 

Area 1  

Upstream of the sewer crossing, the western bank below the multi-family property has limited 

vegetation, most of which was non-native ivy and Himalayan Blackberry.   There is a slight terrace area 

aligned with the sewer manhole below which enhanced buffer planting would be beneficial (see map 

area marked “1”).   

Recommended native plants 

Area 1 could benefit from additional conifer and deciduous tree planting, including Big Leaf Maple (Acer 

macrophyllum), Western Red Cedar (Thuja plicata), and Douglas fir (Pseudo-tsuga menziesii var. 

menziesii) on the upper terrace area. Recommended shrubs for this area include: Pacific willow (Salix 

lucida ssp. lasiandra), Sitka willow (Salix Sitchensis), and Red-twig dogwood (Cornus sericea ssp 

occidentalis) near the stream, with black hawthorn (Crataegus douglasii), beaked hazelnut (Corylus 

cornuta var. californica), sword fern (Polystichum munitum) and salmonberry (Rubus spectabilis var 

spectabilis) on the terraced area.  The multi-family side of this area could be planted with Clustered Wild 

Rose (Rosa pisocarpa) to discourage movement into the stream area. 

Area 2  

Downstream of the sewer crossing on the eastern bank, near the Corporate Center, there is opportunity 

to plant approximately a 15-foot buffer (see map area marked “2”).  

Recommended native plants 

This area has good canopy coverage, so restoration should focus on the shrub layer.  Recommended 

shrubs for Area 2 include: Pacific willow (Salix lucida ssp. lasiandra) and Sitka willow (Salix Sitchensis) 

near the stream, with black hawthorn (Crataegus douglasii), beaked hazelnut (Corylus cornuta var. 

californica), sword fern (Polystichum munitum) and salmonberry (Rubus spectabilis var spectabilis).  The 

outer edges of the planting could be planted with Clustered Wild Rose (Rosa pisocarpa) to discourage 

movement from the Corporate Center into the stream area. 

Additional Potential Planting Area 

Additional planting along the stream north of Area 2 towards the parking lot and construction access 

area would be beneficial for stream function but would encroach on the Corporate Center lawn.  Work 

in this area would require additional easements or approval from the property owner. 

If permission is sought and granted, then potential plants include: Pacific willow (Salix lucida ssp. 

lasiandra), black hawthorn (Crataegus douglasii), beaked hazelnut (Corylus cornuta var. californica), 

Red-twig dogwood (Cornus sericea ssp occidentalis) and Clustered Wild Rose (Rosa pisocarpa) on the 

Corporate Center side. 

Additional Planting Note 

There are currently several non-native conifers providing substantial cover and function.  It is 

recommended that these conifers are maintained.  The tree canopy from these non-native conifers 



 

 

should be noted that they are not to be incorporated into the “non-native weed” coverage in the permit 

performance standards. 

Photos 

Area 1 – remove non-native invasive weed species, install native trees and shrubs. 

 

 

 

 

 

 

 

 

 

 

 

Area 2 – remove non-native invasive weeds, plant native shrubs. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Corporate Center Potential Additional Area – plant native shrubs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Areas Not Recommended for Enhanced Buffer Planting 

There are three areas that would be challenging for enhanced buffer planting. 

1) I would not recommend moving westerly of Area 1 towards the multifamily building due to the 

steep slopes. Work in that steep area would require additional slope stabilization to be 

successful.  

2) The East Bank of the upstream area is currently well vegetated with sword fern and trees on 

very steep slopes.  Additional work in this area could compromise the existing vegetation and 

could increase slope instability. 



 

 

3) Downstream of the sewer crossing, the West Bank has well established sword ferns and trees 

with some shrub layer.  As upstream, this is a very steep area with limited opportunities for 

understory planting. 

 

East Bank Above Sewer Crossing 

 

 

West Bank below Sewer Crossing 

 

 



 

 

 

 

 

In response to the questions and initial comments from Karen Walter from the Muckleshoot Indian 

Tribe: 

For the project that is proposed on a West Tributary to Yarrow Creek, we have some questions and initial 
comments: 
 

1. More trees will be removed than are proposed to be placed back into the stream channel.  The 
project should be putting all trees removed that are 4 inches in diameter or greater and within 
200 feet of the stream back into the stream as partial mitigation for impacts to future wood 
recruitment function.  

 
The following is the Habitat Features section from the Basis of Design report: 

 

HABITAT FEATURES 
A pool with woody material both upstream and downstream of the sewer pipe crossing are included in 

the proposed design. Woody material will be sourced from on-site trees that are removed as part of the 

berm removal. Pools and woody material will be designed to accomplish the following: 

• Reduction of velocity in localized areas at the pool or woody material locations. 

• Control of stream grade transitions and sediment dynamics within the stream system. 

• Creation of shaded, low-velocity resting areas for fish and shelter from potential predators. 

Upstream of the proposed stream regrade area, the existing stream channel slopes at an average of 3 

percent then gradually flattens and pools upstream of the existing culvert and berm. The stream in the 

project area is highly influenced by the culvert both upstream and downstream. The culvert is 

submerged in large pools on both the upstream and downstream ends, and is potentially partially 

blocked with sediment and debris. A small pool exists on the upstream extent of the stream regrade 

area. Downstream of the pool at the culvert outlet, the stream slopes at an average 1.5 percent then 

flattens out to 1 percent at the downstream extent of the stream regrade area. The channel appears to 

be incised through portions of the Yarrow tributary reach. Incision of the stream channel may 

potentially have been caused by the constrained stream due to nearby developments. Portions of the 

stream were located in areas constrained by a steep slope along the west bank, and by the parking lot 
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for the office park along the east bank. There are very few natural pools in the stream regrade area 

downstream of the existing culvert.  

The channel profile and slope changes were designed to reflect the natural channel as well as promote 

sediment transport and minimize aggradation below the sewer pipe crossing. Woody material 

placement will be limited to the two habitat pools upstream and downstream of the existing culvert 

location to prevent sediment recruitment and deposition below the sewer pipe crossing. Excess woody 

material placement could potentially create an upstream sediment wedge that would decrease the 

channel gradient and reduce downstream bedload conveyance. Sediment deposition must be minimized 

in order to protect the integrity of the sanitary sewer pipe crossing and comply with the clearance 

requirements in WDFW’s Water Crossing Design Guidelines. 

 
 

2. More details are needed regarding the existing and proposed sediment sizes to be used for 
streambed material.    
 

The following is the Streambed Material section from the Basis of Design report:  

STREAMBED MATERIAL 
OCI conducted field visits performed 4 pebble counts within the study area to characterize the existing 

grain size distribution of the sediment in the streambed both upstream and downstream of the culvert 

location. An 84th percentile particle size (D84) value of 2.19 inches was found to be present within the 

project limits. The Pebble Count Documentation Memorandum (Osborn Consulting, Inc., 2018) is 

included as Attachment 2. 

A streambed mobility and stability analysis was performed to determine the proposed streambed 

material gradation. The streambed gradation was developed based on unit-discharge, shear stress and 

scour potential calculations using the following design guidance: 

• Water Crossing Design Guidelines, WDFW, 2013 

• Integrated Streambank Protection Guidelines, WDFW, 2003 

The streambed material sizing and channel scour calculations are included as Attachment 3. 

The 84th percentile particle in the proposed sediment distribution was determined to be 4 inches using 

the paleohydraulic method and flows from the 100-year HEC-RAS model. The required streambed 

material size of 4 inches was identified based on the calculated bed and bank shear stress. The potential 

depth of scour was determined to be 1.45 feet.  

Despite the smaller existing particle size within the stream, it is recommended that the streambed 

material gradation be characterized based on a D84 particle size of 4 inches. The existing culvert has 

prevented natural sediment transport and is currently submerged on both the upstream and 

downstream ends.  Evidence of bank degradation has been observed downstream which could increase 

after removal of the culvert. The recommended gradation will provide future channel stability, prevent 

potential downstream impacts, and protect the integrity of the sewer pipe support structure.  

 
 
 



 
 

3. Is there a Basis of Design report that describes further the project design details?  If yes, we request 
a copy for our review.  We'd like to see how the restored stream will compare to the existing stream 
for elements such as streambed gradients, streambed material sizing, existing pools and proposed 
pools using stream design and wood, etc.  
 

The Basis of Design report that describes the project design details is included for your review. 


